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MEASURING THE RELATIONSHIP OF HEALTHCARE EXPENDITURE 
AND AGING POPULATION : EMPIRICAL ANALYSIS USING 
AUTOREGRESSIVE DISTRIBUTED LAG APPROACH, ARDL





Background - This research is conducted to examine the relationship between population aging 
and its effects on health expenditure. The study covers a period of 20 years from 1995 to 2014 
and analyzed using the Autoregressive Distributed Lag (ARDL) approach. The motivation of this 
study is to look at the implications of increasing the ageing population to health expenditure 
in the context of Malaysia. In addition to the aging population, several other control variables 
are also used, namely per capita income, infant mortality rate and urban population. According 
to Department of Statistics (DOS), Malaysia is expected to become old countries in 2035. 
Therefore, it is estimated that health spending will continue to increase to cover the increasing of 
this population group. The result of this study indicates the same outcomes of previous studies 
which is increasing numbers of ageing population will significantly effect the health expenditure in 
Malaysia, Indonesia and Thailand in both long and short run.  
Methodology - The study was conducted to see the impact of the elderly population on 
healthcare expenditure spending in Malaysia. The data for the relevant variables was obtained 
from the Department of Statistics, Malaysia (DOS) and World Bank. The variables used to make 
this analysis include healthcare expenditure per capita, per capita income, infant mortality rate, 
country population 65 years and above and the total population living in urban areas (Getzen, 
1992, Dang et al.,2001, Ang,2010 and Lakshmi et al.,2012). All the data for this variable was 
collected from 1995 to 2014, which covers a period of 20 years.
This study was carried out by modifying the model developed by some previous researchers such 
as Ang (2010) and Nordin et al (2016). Specification of health expenditure model for this study is 
as follows:
            (1)
where LHEPC represents the per capita health expenditure acting as the variable to be described 
in the model. The other variables include LPOP65, LGDP, LURB and IMR respectively referring 
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The ARDL approach requires an appropriate lag (p) determination prior to analysis. In this study, the appropriate 
number of lag is determined by looking at the value of the Akaike Info Criterion (AIC), Schwarz Criterion (SC) and 
R-squared. The appropriate lag is determined by looking at the model that has the smallest AIC and SC values but 
the largest R-squared value. Based on the results, the lag suitable for this ARDL model is lag 1 because the AIC and 
SC values are the smallest compared to using the lag 2. As seen from the R-squared values also the lag 1 is better 
because the value is greater than the use lag 2. 
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to population over 65 years old, fixed income per capita in 2011, urban population and infant 
mortality rate respectively.
Results - The ARDL approach requires an appropriate lag (p) determination prior to analysis. In 
this study, the appropriate number of lag is determined by looking at the value of the Akaike Info 
Criterion (AIC), Schwarz Criterion (SC) and R-squared. The appropriate lag is determined by 
looking at the model that has the smallest AIC and SC values  but the largest R-squared value. 
Based on the results, the lag suitable for this ARDL model is lag 1 because the AIC and SC values 
are the smallest compared to using the lag 2. As seen from the R-squared values  also the lag 1 
is better because the value is greater than the use lag 2.
Based on the t-test, it is clear that older populations have a very significant long run relationship 
with healthcare expenditure at the 1 percent significance level. An increase of 1 percent of 
people aged 65 years and over, in the long run will increase per capita health expenditure by 
2.865 percent. This finding is consistent with studies conducted by Eiras and Niepelt (2012) and 
Lisenkova et al. (2012) which states that the expenditure allocated for social security and the 
medical system will increase much higher than other category expenses if there is an increase in 
the number of elderly people in a country.
In addition, per capita income is also found to have a long run relationship with healthcare 
expenditure at a 5 percent significance level. However, the negative sign on income coefficients 
shows that the relationship is a negative long run relationship. There is little evidence that the 
increase in income can reduce healthcare expenditure (Moore et al 1992). Catalan et al (2010) 
attributes the effects of rising tax rates on the use and welfare of the elderly. When taxes are 
levied, the consumption and welfare of seniors decreases as income is now used to cover 
tax increases. Hence, provisions for health or welfare will be reduced. The result of the analysis 
of short run relationships shows that almost all variables are significant at the 1 percent significance 
level. 
CONCLUSIONS
The results confirmed that both in short-run and long-run estimations, the aging population have 
a relationship with healthcare expenditure. The aging population clearly shows relatively higher 
healthcare expenditure in the older-aged for all countries.
The increase in the elderly in a country should not be seen as a factor in the burden of spending 
on the country as the elderly increase also has a positive economic impact. It can be seen as more 
and more elderly people are able to contribute to the economy. The development of technology, 
especially in medical technology and the public’s awareness of the importance of healthcare, has 
led to the growing lifespan of the population. 
There are many recent studies that discuss the aging issue of this population and what distinguishes 
this study from existing studies is that this study is conducted in the context of comparing 
266
SICONSEM 2017
Malaysia, Indonesia and Thailand. Due to limited data in the health sector, the analysis can also 
be quite limited. Hence, not many such studies have been conducted in Malaysia. However, in 
the future, studies on aging populations and healthcare spending should be continued as the 
country’s sociodemographic structure has begun to show drastic changes. The impact on public 
health is clear. Therefore, in order to maintain the well-being of the Malaysian economy, the role 
of government and individuals in all aspects is very crucial and necessary.
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